Abstract. In this paper we homogenize monotone parabolic problems with two spatial scales and any number of temporal scales. Under the assumption that the spatial and temporal scales are well-separated in the sense explained in the paper, we show that there is an H-limit defined by at most four distinct sets of local problems corresponding to slow temporal oscillations, slow resonant spatial and temporal oscillations (the "slow" self-similar case), rapid temporal oscillations, and rapid resonant spatial and temporal oscillations (the "rapid" self-similar case), respectively.
Introduction
We will give here a brief survey-with some important references-of homogenization theory and two-scale convergence techniques which is followed by a statement of the research objective of the present paper. Finally in this section we give a list of notation employed in the paper.
Homogenization theory.
Homogenization theory is the study of the convergence-in some suitable sense-of sequences of equations involving sequences of operators and (possibly) source functions and the responding sequences of solutions. The main applications involve the study of the convergence of sequences of partial differential equations described by heterogeneous coefficients which become more and more refined such that the problem tends to a homogenized limit. In the case of parabolic partial differential equations the convergence modes used to achieve homogenized limits are the so called G-and H-convergences, where the former is employed when the coefficients can be arranged as a symmetric matrix (see [21] ), and the latter is the generalization which includes non-symmetric matrices (see [15] , [24] ) and even non-linear problems (see [23] ). "Homogenizing" a problem means in this context to find the limit in the G-or H-convergence process. 1.3. Objectives and main results of the paper. The main purpose of this paper is to perform homogenization of monotone, possibly non-linear, parabolic problems of the type
i.e., having two spatial and m + 1 temporal scales, where Ω is an open bounded set in R N and T > 0. As ε tends to 0 we get a sequence of equations given by (1.1) above and the objective is to find the homogenized problem, i.e., to find the homogenized limit b of the flux a which defines a homogenized equation which admits a limit u of the sequence of solutions {u ε }. In order to homogenize (1.1) we impose a certain separatedness restriction on the scale functions ε, ε ′ 1 , . . . , ε ′ m . The homogenized limit b will not contain any fast spatial or temporal oscillations and (if considered as a function of ∇u) is given in terms of an integral over the local variables y, s 1 , . . . , s m involving the flux a and a function u 1 which is the unique solution of some local problems depending on the behaviour of the scale functions. We discern four distinct cases giving different local problems for u 1 , namely the cases
tending more rapidly to 0 than ε does, and (iv) ε ′ l−1 ∼ ε 2 for some ε ′ l−1 = ε ′ m tending more rapidly to 0 than ε does. Case (i) corresponds to slow temporal oscillations (compared to the spatial one), (ii) is the so-called "slow" self-similar case where the spatial and temporal oscillations are in resonance, (iii) corresponds to rapid temporal oscillations, and (iv) is the "rapid" self-similar case.
